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of Beat to be excessive and the weight of steel to be small for a furnace of a given size. The furnace does not form a veiy efficient transformer, and it appears to be limited in size, the power-factor becoming smaller as the furnace becomes larger, unless the frequency of the current is correspondingly reduced.1 On the other hand the current can be used at high voltages, such as 3,000 or even 5,000 or 6,000 volts, which would permit of the generation of the current and its transmission over moderate distances without the use of a step-down transformer at the furnace.
The Kjellin furnace was in operation at Gysinge, Sweden, when visited by the Commission in 1904, and was usually making a high class of tool steel from pure pig-iron, steel scrap and bar iron, for which purpose it seems particularly adapted. In operating the furnace the molten steel from one run is not tapped out completely, but about one-third of it is left in the groove to act as a conductor to carry the current at the beginning of the next run; the fresh charge of charcoal pig-iron and pure iron or steel scrap is added to the superheated steel as fast as it can take it without chilling. No refining is attempted in this furnace, the operation being merely one of melting a metallic charge, made up in correct proportions to give a steel of the right composition.
The furnace is built in a circular iron casing, LL, which is lined with fire-brick at EE. The trough B is surrounded with more refractory material, DD, for which either magnesite or dolomite bricks can be employed. The open space in the middle of the brickwork serves to cool the primary winding, by the current of air passing through it. Water-jackets are also employed to protect the winding from the heat of the furnace. The groove B is covered by a series of movable lids to retain the heat as far as possible, and any of these can be removed for charging the furnace. At the end of the operation the steel is tapped from the furnace by the spout H.
In one run2 the furnace contained about 1,500 Ib. of steel from the previous charge, and the fresh charge of best Swedish pig-iron, steel scrap and Walloon bar iron weighed about 2,300 Ib. Small amounts of silicon-pig and ferro-manganese were added in the furnace, and 2,271 Ib. of good quality tool steel was obtained. Samples of this steel were tested chemically and mechanically by Mr. Harbord with satisfactory results. The power employed was nearly 150 kw. and the run lasted 6 hours. The energy consumed
1 In more recent furnaces this difficulty has been partly overcome.
2 Dr. Haanel, European Report, Charge No. 546, pp. 59-61 and 47-48. p. 97.ld charge of scrap-patented 1905. See Trans. Am. Electrochem. Soc., vol. xv, p. 92.rochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
